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l.gyPURPOSE OF THE TEST

As part of its work under Contract Number DAAK70-81-C-0024 with the
U.S. Army Mobility Equipment Research and Development Command (MERADCOM),
Mission Recearch Corparaticn (MRC) developed several concepts for lighting
and ground cover coafigurations with potential for improving performance
of guards at the perimeter of high security installations. The purpose of
the taests was to demonstrate improvement, or lack of imgrovement, while
using selected configurations. Candidate configurations and those selec-
ted for test are described in detai;;{hqufe:endé—l.

The tests were conducted at MERADCOM's Test Range 1 during December
1981. At the conclusion of testing, the lights, ground cover, and test
sontrol equipment were left at Test Range 1.

2. DESCRIPTION OF THE TESTS

Tests consisted of running and crawling simulated intrusions outside
the outer fence of the double fence test site. The tests were conducted
at night., Intrusions were made at distances of 700, 800, and 960 feet
from the observation tower. A closed circuit televisisn camera was loca-
ted 160 feet from the nearest intrusion point so that intrusions were 180,
280, and 380 fect from the camera. The TV display was placed in a loca-
tinn separate from the tower observer. Procedures and test layout are
shown in Reference 1, Section 9, and in Reference 2.

The lighting/ground cover configurations tested were:

Standard Lighting/Natural Grass

Standard Lighting/Crushed Rock

Tungsten Iodide Spotlights/Natural Grass

Tungsten lodide Spotlights/Discrete Retroreflectors.
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Standard lighting with natural grass ground cover was used as a basis for

T e W

comparison of other 1ighting/ground cover configurations.
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3. CORRECTIONS AND RECOMMENDATIONS

Visual btarriers were erected at the ranges where intrusions were to be
made so that intruders could move from one range to another without being
visible to the observers., It became difficult to maintain the barriers
during high winds. The observers were instructed to turn away from the
test zone and TV screen after reporting an intruder. They turned back to
the zone when given an alarm signal. During tests with standard 1ighting/
natural grass and standard lighting/crushed rock observers turned away
from the test zone whether the barriers were in place or not.

Weather reports from two nearby airports were recorded in late after-
noon before testing but werc not particutarly useful. A photometer was
availabie to measure luminance of the test zone. Use of the photometer
and a single standard light source at the far end of the test zone would
have made relative measurement ¢f light transmission possible.

The observers and intruders were hired ¥rom a commercial guari ser-
vice. All had military service within the past 5 years. The observers
were asked if they had 20/20 uncorrected vision. Both replied that they
had. (One had been in a Marine air delivery unit, the other a Marine
reconnaissance scout.) Upon ijater testing it was determined that one
observer had 20/20 vision, the other 20/30 and 20/25. Although it was
originally planned that both observers would have 20/20 vision, the data
collected contiains results for both, However, it is recommended that
observers be tested before tusting starts and that verbal reports not be
accepted.

4. DESCRIPTIGK OF TEST APPARATUS

The MRC test team consisted of four people. One of the team was a
psychologist who assisted with test planning, indoctrination of intruders
and observers, and advised on human factors aspects of testing. The other
three rotated positions as intruder monitor, tower observer monitor, and
TV observer monitor. The procedure is described in detail in Reference 1,
Section 9. Briefly, the intruder monitor, with a pre-prepared intrusion
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schedule, instructed the intruders and started each intrusion. When the
intrusion was started, an audible alamm signal was 3jiven to each observer
and a timer was started at each monitor station. W.en the observer detec-
ted the intruder he pressed a button, stopping the timer. The observer
then told the monitor what type cf intrusion he had seen (rur or crawl),
and at which range (1, 2, or 3). Whern the moritor had recorded the time
and verificatinon he signalled "Guard Ready" tc the intruder monitor panel.
When both gquard monitors had signalled ready, the intruder monitor could
start another intrusion. Informatior flow among the contro! panels is
shown in Figure 1. The intruder monitor panel and a guard monitor panel
with the guard's alarm and detect button box are shown in Figure 2. An
interconnection wiring diagran is shown in Figure 3. With the exception
of an occasional fuse replacement when the equipment was first turned on,
the monitoring and control panels operated without trouble throughuut the

test period.

The tungsten-iodide lamps were operated trom a battery housed inside
the tower. The battery was floated across a charger to assure that the
battery was fully charged while the iights were being used, as shown in
Figure 4,

5. RESULTS OF THE TEST: SUMMATION AND ANALYSIS

Test results are presented in Reference 1, Section 10 where test
results are shown graphically. In each case the top of the bar is the
megn probability of detection, i.e., number of detections/nunber of
trials. The bottom of the bLar is the lower 20 percent confidence limit.
That is, if the tests were repeated a large number of times, the measured
probability of detection would be greater than that given by the bottom of
the bar in 90 percent of the tests. Resuits using the tung.ten iodide
spotiights with natural grass surface were poorer than with the standard
HPS lighting and grass at ail ranges. Likewise, results using artificial
around cover were, in all cases, better than those using tne standard
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Figure 2. (a) Intruder Monitor Panel, and (b) Observer Monitor Panel.
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Figure 4. Tungsten iodide lamp.

perimeter configuration. What is not shown is that detection results
using CCTV were so near 100 percent that statistical treatment is not

useful.
6. TEST DATA
Copies of raw data taken during testing are a part of this report.

Since the sheets are not edited, some notes will help to interpret the
recorded data.

Each night's testing consisted of 4 shifts. Each shift consisted of
15 false alarms (Fj, and 5 runs (R) and 5 crawls (C) at each of 3 ranges

g (1, 2, or 3 corresponding to 700, 800, or 900 feet from the tower).

; For each shift there is an intrusion schedule and monitor tally sheets
- for the tower and TV observers, The observers, Paul and El-Henry
E (variously identified as E1 or Ale), are identified on the tally sheets.
; The monitor filled in detection time and the observers report (VERIFY).
g Entries in the RESULT column are not uniform but their meaning related to
{: the correctness of the observer's report are clear,
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Following the detection data is a 1isting of the 1late afternocon
weather reporis from Washington National Airport and from Dulles Interna- |
tional Airport. The reports were obtained by telephone from the Air
Weather Service.

Photometer measurements were made using a Photo Research Pritchard |
Fhotoineter, Model 1980A, provided by MERADCOM.

Data taken on 12/14 were taken in the rain and not included in calcu-

lating the results.
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WEATHER ODATA AND PHOTOMETER MEASUREMENTS

2 December
Weather Raport at 1600 local time

National Dulles
Airport Airport
Visibility (mi) 20
Temperature (°F) 55
Wind Speed {mph) 3
Wind Direction (deg) 200
3 December
Weather Repurti at 1000 iocal Uime
National Dulles
Airport Airport
Visibility (i) 15
Temperature (°F) 50
Wind Speed (mph) 6
Wind Direction (deg) 310

Luminance of the test zone with tungsten
grass surface, 0.12 fL.

iodide lights and natural
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4 Decenber
Weather Report at 1600 local time

S e W RRNCE - - aFR R o LRI S

e e N A, T

L National Dulles
Airport Airport
LVisibthy (mi) 6! 62
Temperature {°F) 49 46
;: Wind Speed (mph) 8 5
' Wind Direction (deg) 060 330

A el
-

. . -
vy h
’o“} tita

lrain and fog
2pain

Luminance of the test 2zone using
" retroreflectors placed on the ground; 3.9 fL.

7 December
Weather Report at 1600 local time

tungsten iodide 1lights and discrete

WD ¢ VNSRRI 7 | A R TN

National Dulles
t: Airport Airport
F;f
E;’ Visibility (mi) 15 25
e Temperature (°F) 46 43
E Wind Speed (mph) 6 6
L' Wind Direction (deg) 200 190 !
m
o
Qf The discrete retroreflectors were raised 3 5/8 inches. Luminance
E@ using the tungsten iodide lights was 14.2 fL.
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Weather Report at 1500 local time i
!‘:7 '
National Dulles 1
Airport Airport %
—— '
Visibility (mi) 20 | 25
Temperature (°F) 49 A7
Wind Speed (mph) 8 .18 ‘
Wind Direction (deg) 060 300
- - K
¥
Luminance of the test zone with high pressure sodium 250 watt lights g ,
and natural grass surface, 0.16 fL. I S =
- R T Yy .
» 9 December
B Weather Report at 1500 local time y
P ' Naticnai Dulles .
\ Airport Airport i
j Visibility (mi) 20 25 2
Temperature {°F) 40 37
Wind Speed (mph) 24/351 18
Wind Direction (deg) 330 310 r .,
. -8
j lgusts
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10 December
Weather Report at 1500 local time

National Oulles

Airport Airport
: Visibility (mi) 25
Temperature (°F) 37

wind Speed (mph) 15/27!
Wind Direction (degq) 310

lgusts

Luninance of the test zone with high pressure sodium 250 watt lights
and crushed rock surface, 0.24 fL.

11 December
Weather Report at 1600 local time

National Dulles

Airport Airport
Visibility (mi) 12 25
Temperature (°F) 41 36
Wind Speed (mph) 17/24! 14
Wind Direction (deg) 330 300

lgusts
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14 December
Weather Report at 1600 local time

National Dulles

Airport Airport
. Visibility (mi) 21 3/41
. Temperature (°F) 38 35
v Wind Speed (mph) 8 5
F Wind Direction (deg) 050 090
E lrain and fog
{
X
R {t was raining too hard to focus the photometer on the test 2zone.
N
3 With an approximate setting of the photometer the luminance in the field B
E was é.4 fL with the high pressure sodium Tighis on. Turning on the f
3 tungsten fiodide lights (in addition to the high pressure sodium 1lights) 13
-.- L‘
E increased the luminance to 5.4 fL. . ' ﬁ
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